Introduction
• The Actinide Burner Test Reactor (ABTR) is envisioned as a sodium-cooled fast reactor that will burn the actinides generated in light water reactors
• RELAP5-3D is being considered as the thermalhydraulic system code to support the development of the ABTR
• An evaluation was performed to determine the applicability of RELAP5-3D for analysis of the ABTR 3 of 27
Introduction (cont'd)
• Evaluation was complicated by the fact that the conceptual design of the ABTR has not been developed -The Experimental Breeder Reactor-II (EBR-II) was used as a surrogate • The ABTR design is expected to preclude the occurrence of boiling except for the most severe accidents -The applicability evaluation concentrated on single-phase phenomena
• Details are provided in INL/EXT-06-11518
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Applicability evaluation steps
• Identify the important phenomena expected during normal operation and important transients
• Identify the important models and correlations that affect the code's calculation of the important phenomena
• Evaluate the applicability of the important models and correlations
• Recommend new models and/or code improvements as needed
• Evaluate the accuracy of the thermodynamic and transport properties used by the code for sodium 5 of 27
EBR-II Description
• Contained sodium-cooled primary and secondary coolant systems and a conventional steam system
• Primary coolant system was submerged in a large tank
• 371 < T fluid < 473 °C
• Wire-wrapped and orificed hexagonal subassemblies surrounded by reflector and blankets
• Fuel pins contained metallic uranium alloy fuel, sodium thermal bond, SS 316 cladding
• Centrifugal and EM pumps
• Air-cooled passive decay heat removal system 6 of 27
Identification of important transients
• • RELAP5-3D values were too low below 1100 K and too high about 1500 K
• At the expected normal operating temperature of 700 K, the RELAP5-3D value was 8% too low versus an estimated uncertainty of 2%
• The adjustable constants should be varied to better fit the data below 1100 K; larger errors could be tolerated above 1100 K 
